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Scientific Progress and Accomplishments (include significant theoretical or experimental advances).

Our approach to producing solvent resistant elastomers consists of introducing latent reactivity in the
polymer backbone. Curing takes advantage of the latent reactive site, which is activated with water at
or above room temperature. During this reporting period we have successfully introduced the
concepts of Chain-Internal and Chain-end latent crosslinking.

We have done this to enhance the performance of these solvent resistant elastomers, which combine
the behavior of carbon-based materials (such as butyl rubber) with silicone soft materials (such as
silicone rubber). The goal is to improve upon the elastomer materials used in the military today, such
as those found in hoses, facemasks, collapsible water cells and fuel cells, high temperature seals and
electronic shielding materials.

Adding chain-end crosslinking to the already-existing chain-internal crosslinking has a significant
effect on the overall tensile and tear strength of these hybrid carbon/silicone materials. Our goal now
is to amplify and refine this phenomenon, such that latent crosslinking using both chain-end and
chain-internal types will produce the strongest possible material.

Second, during this reporting period we enhanced the overall elasticity of these polycarbosilane
copolymers by more than 400%. This was done by lengthening the soft phase from just one unit to
three units. Important to note is that this was accomplished without a perceptible change in solvent
resistance. There is a trade-off here: too long a soft phase will reduce solvent resistance, while too
short a soft phase hampers overall elasticity. We are seeking to find the best balance of properties.

These scientific advances have been protected with two patent applications. We will begin presenting
these data at the American Chemical Society National Meeting in March, 2003, at the Crosslinking
Symposium there. Publications beyond the severn already described in this report are being written to
define this new chemistry.




5. Technology Transfer (Any specific interactions or developments which would constitute technology transfer of the research results). Examples include
patents, initiation of a start-up company based on research results, interactions with industry/Army R&D Laboratories or transfer of information which might impact the
development of products.

We have submitted two patent applications covering the chain-internal and chain-end latent
crosslinking concept. The materials that are being created at this point appear to be of sufficient
interest to capture the intellectual property that surrounds them.

Materia, Inc, a Caltech startup company specializing in metathesis chemistry, has been contacted
as a potential supplier of larger quantities of these polymers. The company desires to
commercialize new materials based on metathesis reactions; the latent reactive polycarbosilanes
produce by this research are of interest to them. K. B. Wagener, the Principal Investigator for this
work, serves on the Scientific Advisory Board of this company.

We have established contact with the Army Research Laboratory to convey the nature of the work
being done in our laboratory. Our interests include developing materials for hoses, belts,
conformable seals for face masks and EMI shielding of military electronics.




